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Description and Analysis of the 
First Spectrum of Uranium 


Various problems concerning uranium require for 
their interpretation a knowledge of the energy states to 
which the neutral and ionized atoms of the element may 
be excited. These can be established only by an 
analysis of the spectra emitted by the atoms. Although 
some work had been done prior to 1942 in recording the 
uranium spectra, no differentiation had been set up be- 
tween the spectra radiated by the atoms according to 
their stage of ionization; no resolutions of the lines in 
magnetic fields had been reported; and no reliable de- 
scriptions of the lines, such as intensities, reversibilities, 
and pressure shifts, had been published. It was to re- 
move these deficiencies in our knowledge and to supply 
the data for setting up the system of energy levels of the 
atoms that the. Bureau’s Spectroscopy Section began an 
investigation of the uranium spectra late in 1942. 
C. C. Kiess, C. J. Humphreys, and D. D. Laun are co- 
authors of a preliminary report on the description and 
analysis of the first spectrum of uranium, published in 
the Journal of Research for July (RP1729). 

As a result of the observations of the light emitted by 
uranium electrodes under arc and spark excitation the 
wavelengths, wave-numbers, and estimated intensities 
have been compiled for more than 9,000 lines in the 
spectrum of the neutral atom for the region from 
11000 A in the infrared to 2900 A in the ultraviolet. 
About 2,000 of these lines have been classified as com- 
binations between 18 low and metastable odd-energy 
levels with about 280 high even levels. Well-resolved 
Zeeman patterns give g-values for several low levels 
that identify them as components of *L, °K, *M, and *K 
terms arising in the electron configurations f° ds* and 
f° d’s. 

The spectrum of uranium is interpreted as that of a 
rare-earth element analogous to neodymium, uranium 
being the third member of a second group of rare earths 
beginning with thorium. From the fact that uranium is 
easily ionized in electric arcs and magnetic fields, and 
also that the short-wave limit of the observed spectrum 
does not extend below 2900 A, it is concluded that the 
ionization potential of neutral uranium atoms is ap- 
proximately 4 volts. 
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Thermal Conductivity of 
V Insulating Materials 


A program designed to provide more accurate and 
dependable values of thermal conductivity of insulating 
materials has been announced by the American Society 
of Heating and Ventilating Engineers, in cooperation 
with the National Bureau of Standards. Laboratories 
which meet the Society’s requirements will be certified 
for testing thermal insulating materials under this pro- 
gram. The Bureau is cooperating by making check 
tests for accrediting equipment to be used by the partic- 
ipating laboratories. 

Present tables of conductivity values of insulating 
materials are, in general, compilations of data obtained 
over a period of years by a number of different labora- 
tories. In an effort to provide the information on a 
more uniform basis, and to take into account changes 
and improvements in currently available insulating 
materials, the ASHVE has initiated this program in 
which all data will be obtained in accordance with the 
American Society for Testing Materials “Standard 
Method of Test for Thermal Conductivity of Materials 
by Means of the Guarded Hot Plate” (ASTM Designa- 
tion: C177-45). This method has recently been 
adopted by the ASHVE as their standard test code for 
All lab- 
oratories having equipment conforming to the require- 
ments of this method are invited to participate. 

According to this plan the ASHVE Research Labora- 
tory will send a selected specimen of insulating mate- 
rial to a participating laboratory for test. After test, 
the specimen will be returned, together with test results, 
to the ASHVE Research Laboratory. The same speci- 
men will then be sent to the Bureau, where it will again 
be tested. The basis of accrediting laboratories will be 
their ability to check within acceptable tolerances the 
values obtained at the Bureau. 

A list of accredited laboratories will be side avail- 
able by the ASHVE, so that manufacturers of thermal 
insulating materials may have their products tested 
under this plan. The test data may then be submitted 
to the ASHVE laboratory for review and compilation in 
the Heating, Ventilating, and Air Conditioning Guide. 
It is anticipated that beginning with the 1949 Guide, all 
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data therein on the thermal conductivity of building in- 
sulations will have been obtained in accordance with 
this program. 

Inquiries concerning the program should be ad- 
dressed to the ASHVE Research Laboratory, 7218 
Euclid Avenue, Cleveland 3, Ohio. 


Former Editor of Bulletin 
Retires 


Hugh G. Boutell, since 1919 Chief of the Bureau’s 
Information Section, exercised his optional retirement 
privilege on May 31. Mr. Boutell also acted as editor 
of the Technical News Bulletin, which was developed 
under his direction from a mimeographed bulletin 
published at irregular intervals to its present status 
as a monthly publication. He was in charge of 
arrangements for groups of visitors, including those 
visiting the Bureau in connection with national and 
international conferences of scientific, technical, and 
industrial organizations. 

Mr. Boutell was author of a report on the war work 
of the Bureau during World War I, and of numerous 
articles describing the Bureau’s work appearing in 
various publications. He frequently addressed groups, 
both technical and nontechnical, in Washington and 
other cities on the functions and activities of the 
Bureau, especially as related to their specialized in- 
terests. Mr. Boutell served earlier in the engineering 
mechanics and the aeronautical power plant laboratories 
of the Bureau. 

A native of Chicago, Mr. Boutell studied at the 
University of Illinois and received his B. S. degree in 
Mechanical Engineering at George Washington Uni- 
versity in 1912. Particularly interested in railway 
motive power, he was engaged as test engineer on one 
of the earliest dynamometer cars of the Southern Rail- 
wey, making tests of engines equipped with a new 
form of valve motion, as well as tonnage ratings of 
freight locomotives. He was also employed at the 
Baldwin Locomotive Works as designer and in the 
Post Office Department on work connected with pneu- 
matic tube systems for transferring mail. His inter- 
est in railway mechanical equipment has continued 
and has found application in his miniature railroad, 
all of which equipment he designed and built himself. 
Mr. Boutell has moved to Kennebunk, Maine, where 
he plans to make his home. 


Dilatometric Methods for 
Determining Thermal 
Expansion 


One of the most universal physical properties of mate- 
rials is thermal expansion. Practically all materials 
undergo a change of dimensions when they are heated 
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or cooled. For isotropic bodies, the expansion or con- 
traction is the same in all directions, but in anisotropic 
bodies, the expansion or contraction is different in dif- 
ferent directions. Allowances for differences in ther- 
mal expansion of various materials must be made 
in many scientific and industrial applications. 
Determinations of dimensional changes of materials, 
of coefficients of linear and cubical expansion, and of 
the temperatures and magnitudes of transformations at 
constant temperature and with slow or relatively rapid 
heating and cooling rates (including quenching), are 
important for progress in science and industry. _Dilato- 
metric methods have an advantage over the thermal 
method (temperature-time cooling curves) in investi- 
gating transformations. The transformation temper- 
ature may be passed through slowly or quickly, or the 
sample may be held at a given temperature for any 


a ae | 





EE Sr 


EE EE a se ww eae 


length of time in order to attain equilibrium, and the 
heating or cooling then resumed. Various types of 
dilatometers have been used for these determinations. 

In an article on dilatometry prepared for publication 
in the Metals Handbook of the American Society for 
Metals, Peter Hidnert and Wilmer Souder describe eight 
dilatometric methods. These include precision micro- 
metric, interference, fused-quartz tube and dial indi- 
cator, autographic optical-lever, liquid-micrometer, in- 
duction furnace and dial indicator, capacitance, and 
density. They also describe the procedure used in de- 
termining expansion equations and coefficients of ex- 
pansion of materials. Relations between expansion, 
temperature, chemical composition, transformations, 
thermal and mechanical treatments, and other proper- 
ties of materials are given. 


Metrology Division 
Appointments 


Dr. Wilmer Souder. physicist and criminologist, 
has been appointed Chief of the Bureau’s Metrology 
Division, formerly the Division of Weights and Meas- 
ures. Dr. Souder has been Acting Chief of this divi- 
sion since the retirement of M1. Henry W. Bearce 
(Technical News Bulletin No. 341, September 1945). 
Coincident with this appointment, Mr. David R. 
Miller was named Assistant Chief of the division, and 
three section chiefs were designated. Dr. Peter Hid- 
nert heads the Thermal Expansion Section, Dr. I. C. 
Schoonover the Dental Materials Section, and Mr. H. 
Haig Russell the Large-Capacity Scales Section. 

Associated with the Bureau for 31 years, Dr. Souder 
developed the Dental Research Laboratory and the 
Identification Research Laboratory. He has contrib- 
uted extensively to the field of dental materials, intro- 
ducing physical and engineering concepts in the anal- 
ysis and investigation of these materials. Dr. Sou- 
der’s research papers have been published both here 
and abroad, and he is coauthor of the book “Physical 
Properties of Dental Materials”. 

Prominent in the field of criminology, Dr. Souder 
has done identification work for every cabinet depart- 
ment of the Government. He has served as consult- 
ant and expert witness for the Government on many 
important investigations such as the Hauptmann case. 
During the development of the FBI laboratory, Dr. 
Souder served as instructor in the identification of 
documents and fire arms. 

Mr. David R. Miller, Chief of the Gage Section, is a 
graduate of Syracuse University in mechanical engineer- 
ing (1905). Before coming to the Bureau in 1908, Mr. 
Miller was associated with the American Window Glass 
Co. and the Mesta Machine Co. Mr. Miller is a member 
of the American Standards Association Sectional Com- 
mittee on Standardization and Unification of Screw 
Threads; of the Interdepartmental Screw Thread Com- 
mittee established by the Departments of War, Navy, 
and Commerce; of the Correlating Gage Committee of 


the American Petroleum Institute; and has been active 
at the International Conference at Ottawa on the unifica- 
tion of engineering standards. 

Dr. Peter Hidnert has contributed widely to the field 
of thermal expansion of solids over a period of more 
than 25 years. He has also been active in the develop- 
ment of low-expanding alloys and of thermostatic de- 
vices depending on thermal expansion, and has studied 
the structural changes occurring in metals under vary- 
ing temperature effects—a field of particular importance 
now that high temperature, high strength alloys are 
critical in jet and rocket engines. 

Dr. I. C. Schoonover, an authority on dental mate- 
rials, has contributed many research papers to the 
scientific journals on plastics, cements, alloys, and waxes 
for dental purposes. He received his B. S. degree in 
chemistry from George Washington University in 1929 
and his doctorate from Princeton University in 1934. 
He held the Merck Fellowship in chemistry at Prince- 
ton from 1930-33 and was professor of chemistry at 
Davis and Elkins College in 1934. During the war Dr. 
Schoonover spent a year at the Los Alamos Atomic 
Bomb Laboratory, first as Group Leader. then Assistant 
Chief in the Metallurgy Division. 

Mr. H. Haig Russell has been with the Bureau of 
Standards for 27 years, 20 years in field activity 
throughout the United States cooperating with the rail- 
ways, State governments, and large industries in the 
standardization and calibration of master track scales, 
commercial railway scales, mine tipple scales, and other 
types of heavy duty scales. Mr. Russell has also been 
active in the standardization of large mass standards 
and of railway test-weight cars owned by railways, other 
heavy industries, and State governments. President of 
the National Scale Men’s Association for 3 years, he has 
cooperated with State weights and measures depart- 
ments throughout the Nation and with industries inter- 
ested in the precision and uniformity of weighing 
operations. 


Standards for Caseliners 


Moistureproof case-lining materials and wrapping 
papers are required for the protection during ship- 
ment or while in storage of many products subject to 
damage by water and moisture. They are of particu- 
lar importance for overseas shipments in the damp 
holds of ships. During the war, large quantities of 
materials were shipped to tropical regions, and stored 
under adverse conditions. At the request of the Con- 
tainer Coordinating Committee, War Production 
Board, and with financial assistance from that Board’s 
Office of Production Research and Development, the 
Bureau participated in an investigation of asphalted 
papers and other sheetings used as shipping case- 
liners. The purpose of the investigation was to de- 
velop improved specifications for the liners so that they 
would perform more satisfactorily under the service 
conditions encountered. Results of this work are re- 


ported by B. W. Scribner, F. T. Carson, and C. G. 
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Weber, of the Bureau’s Paper Section, in the April 
and May issues of Modern Packaging. 

The various types of asphalted papers comprised 
duplex and multiplex asphalt-laminated kraft, creped 
and uncreped, made variously of plain paper and 
papers infused with asphalt or other waterproofing 
materials, and some reinforced with scrim cloth or 
strands of fibers embedded in the laminating asphalt. 
Other types of sheetings included cellulose wadding 
infused with asphalt; cloth coated with vinyl resin; 
and a combination of cloth, paper, and metal foil. 

The sheetings were given all of the tests considered to 
have a bearing on their serviceability, such as strength, 
stretch, flexibility, resistance to puncture, scuffing, and 
permeation by water vapor and water. As a part of the 
work, an improved cabinet was developed for making 
water-vapor permeability tests under accurately-con- 
trolled atmospheric conditions simulating those of the 
tropics. This is described in the article entitled, 
“Water-Vapor Permeability of Moisture Barriers”, 
which follows on this page of the Bulletin. Apparatus 
for testing flexibility and for creasing specimens prior 
to water and water-vapor permeability tests was also 
devised. 

Packages containing the sheetings tested, used as case- 
liners, were subjected to simulated service conditions at 
the Package Research Laboratory, Rockaway, N. J. 
The packages were put through cycles in which they 
were tumbled in a drum, dropped on a concrete floor, 
and bounced on a vibrator, with intermittent spraying 
with water, under both tropical and arctic conditions. 
They were then examined for permeation of moisture 
and for the condition of the liners. 

Correlation of the test data of the sheetings with 
their performance in the simulated service trials indi- 
cated that for the most satisfactory service, the caseliners 
should be composed of sheets of kraft paper cemented 
together with asphalt. The important properties are: 
Areal weight of paper and of asphalt, wet-tensile 
strength, stretch, resistance to tearing and puncture, and 
permeation by water vapor and water. Recommended 
requirements for these properties are included. 


Water-Vapor Permeability of 
Moisture Barriers 


An important test of performance of wrapping 
papers and caselining materials is the rate at which 
moisture will pass through the material under stated 
conditions. In connection with the work on standards 
for caseliners reported on page 51 of this Bulletin, 
equipment has been developed to facilitate testing of 
such moisture barriers under tropical conditions. The 
apparatus is described in detail by F. T. Carson and 
V. Worthington of the Bureau’s Paper Section, in the 
March 1946 issue of The Paper Industry and Paper 
World. 

The test is usually made by sealing a specimen of 
known area in the mouth of a shallow dishlike cell 
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containing a desiccant, such as anhydrous calcium 
chloride or magnesium perchlorate, and exposing the 
cell at 100° F. in an atmosphere of 90-percent relative 
humidity. The cell is weighed periodically to deter- 
mine the rate at which moisture passes through the 
specimen to be absorbed by the desiccant. The cells 
are commonly exposed in a conditioning cabinet, but 
are removed at intervals for weighing. This proce- 
dure results in a break in the continuity of the testing 
conditions, a temporary change in the conditions in 
the cabinet, condensation of moisture on the specimen 
when it is put back in the hot, moist atmosphere, and 
an uncertainty about the actual time of exposure to 
the stated conditions. 

The chief feature of the apparatus developed at the 
Bureau is a means of weighing the permeability cells 
at any time without taking them out of the cabinet or 
disturbing the conditioning atmosphere. A number of 


the prepared cells are hung by hooks from a notched, : 


rotary disk in the top of the cabinet. By means of 
specially designed mechanism, each cell in turn 
is picked up by a weighing hook and suspended from 
the arm of a chemical balance standing on top of the 
cabinet. After a cell has been weighed a simple me- 
chanical operation replaces it with the next one selected 
for weighing. 

The testing equipment includes also an improved 
form of conditioning cabinet, provided with an air bath 
that maintains a constant, uniform temperature through- 
out. The atmosphere of the cabinet is circulated by a 
fan and is passed over a saturated salt solution suitably 
chosen to provide the desired relative humidity. Means 
are provided for putting in fresh specimens and remov- 
ing others from the cabinet without disturbing the con- 
ditions in the cabinet and without condensing moisture 
on the added specimens. A special design of permeabil- 
ity cell is used with the apparatus. 


Basic Radio Propagation 
Predictions on Sales Basis 


On July 1, 1946, the Interservice Radio Propagation 
Laboratory ceased to exist as such. At that time, the 
duties and functions of the IRPL were absorbed by the 
Central Radio Propagation Laboratory, established at 
the National Bureau of Standards on May 1, 1946, to 
act as an organization for centralizing and coordinating 
basic research and prediction service in the field of radio 
wave propagation (Technical News Bulletin No. 349, 
May 1946). 

The IRPL-D series, “Basic Radio Propagation Pre- 
dictions”, will hereafter be known as the CRPL—D 
series, and the July issue will bear the designation 
CRPL-D23. Beginning with that issue, the CRPL—D 
series will be available on a sales basis from the Super- 
intendent of Documents, U. S$. Government Printing 
Office, Washington 25, D. C., on the following terms: 


OIE Sd iptlitestibibe dees 15 cents. 
Annual subscription (12 issues)_--. $1.50. 
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Each issue of the D series gives complete information 
enabling the user to calculate best sky-wave operating 
frequencies over any path at any time of day for average 
conditions for the month of prediction. Predictions 
are issued three months in advance; thus CRPL—D23 
gives information concerning optimum working fre- 
quencies for October 1946. 

Charts of extraordinary-wave critical frequency for 
the F2 layer and charts of maximum usable frequency 
under average conditions for a transmission distance 
of 4000 km are also included in each issue. These 
charts are provided for each of the three zones into 
which the world is divided for the purpose of taking 
into consideration the variation of the characteristics of 
the F2 layer with longitude. There is a chart of maxi- 
mum usable frequency for E layer transmission over a 
path length of 2000 km, and charts showing the highest 
frequency of sporadic-E reflections as well as percentage 
of time occurrence for sporadic-E in excess of 15 Mc. 
In addition there are various maps, charts, diagrams 
and nomograms needed to make practical application of 
the world-contour charts, together with examples of 
their use. 


Determination of Curvature 
by an Osculometer 


An important method of treating experimental 
observations is to plot a curve showing the relation- 
ship between two observed quantities; for instance, 
a curve showing the barometric pressure at a given 
place as a function of time, or one showing the gaso- 
line consumption of an automobile as a function of 
speed. In studying such curves it is sometimes useful 
to be able to measure the curvature at points along 
the curve. 

In a paper prepared for publication in the Review of 
Scientific Instruments, Harvey L. Curtis describes 
an instrument known as an osculometer which he has 
developed for this purpose. In its simplest form, the 
osculometer consists of a series of arcs of circles drawn 
on a transparent plate, in which succeeding arcs of 
known curvature have a definite increase in curvature 
from one arc to the next. In use, the curvature is 
determined by selecting the arc which has the same 
curvature as the curve at the point under considera- 
tion. The instrument has been used with success to 
obtain the acceleration of a body from a displacement- 
time curve of its motion. 


Testing Large-Capacity 
Gas Meters 


Methods of testing large-capacity gas meters, espe- 
cially of the lobed impeller displacement type. have 
been developed by M. E. Benesh and F. C. Witting 
of the Research Department of the Peoples Gas Light 


& Coke Co., Chicago, Ill., in cooperation with Howard 
S. Bean of the Bureau’s staff. By these methods it is 
possible to determine the accuracy of even the largest 
meter over its entire operating range. 

The use of the lobed impeller meter for the measure- 
ment of fuel gas, especially to industrial users, has been 
handicapped by the lack of satisfactory means for 
testing them. One State has required a witnessed test 
of such meters by the manufacturer, but his equipment 
is not of sufficient size to test his larger meters to their 
full operating capacity. In other States their use has 
been permitted without formal approval. The test 
methods which have been developed should do much 
to improve this situation. 

Of the two methods it is believed that the field 
method will be of special interest to gas utility com- 
panies and to public utility commission engineers. 
The equipment for this method is not elaborate and 
is readily moved to the location of any meter to be 
tested, where it may be set up and operated by two 
or three operators. Very briefly the principal items 
of equipment are a small electric driving motor with 
speed-reduction gear, a small carefully calibrated 
meter, and a small suction blower. 

The industrial meter under test is operated with the 
motor and reduction gear, air or gas is drawn through 
the system with the small suction blower, and the amount 
measured by the smaller meter. The true displacement 
per cycle of the industrial meter is determined by adjust- 
ing the rate of flow so that there is no pressure drop 
across the meter, and measuring the amount of air or gas 
which passes through it. Next, the quantities of air or 
gas that will pass through the clearance spaces of the 
meter under various pressure drops across the meter 
are determined. As there is a fairly definite relation 
between the pressure drop across the meter and the 
rate of flow through it when in actual operation, the 
results of these tests may be combined to give values 
for plotting a curve showing the accuracy of the 
meter at various operating rates. 

The other method of testing the meters is essentially 
a shop method and was used almost entirely as a check 
on the field method. These methods will be published 
in detail in the Journal of Research for September. 


Temperature Coefficients for 
Proving Rings 


Testing machines for applying forces to engineering 
materials and structures are usually calibrated by means 
of elastic calibration devices. The most widely used de- 
vice is the proving ring, in which the deflection of the 
loaded diameter is measured by means of a micrometer 
screw and vibrating reed. Rings are not compensated 
for change in elastic properties and dimensions with 
temperature. Therefore, the use of a temperature co- 
efficient is required in computing the ring load for de- 
flections obtained at temperatures which differ from 
the temperature of calibration. 
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In a paper appearing in the Journal of Research for 
July (RP1726), Bruce Wilson, Douglas R. Tate, and 
George Borkowski report the temperature coefficients of 
14 representative proving rings. All of the rings tested 
were made of steels believed to have had a total alloy- 
ing content not exceeding 5 percent. The temperature 
coefficients of rings made of steels having a greater 
total alloying content may be expected to differ sig- 
nificantly from the values reported. These rings were 
calibrated by dead weights at temperatures of 70° F 
and 100° F. Values of the temperature coeflicient, com- 
puted for each of the rings, varied from — 0.000123 to 
—0.000160 per degree F, the average value being 
— 0.000148. The temperature coeflicient of one proving 
ring for the range +70° to —93° F was determined 
from measurements of its natural frequencies at these 
temperatures. It was found to be — 0.00023 per degree 
F for this temperature range. 

The temperature coefficient of a proving ring is shown 
to be equal to the temperature coefficient of Young’s 
modulus of elasticity of the ring material, plus twice 
the coefficient of thermal expansion. 


Standard Buffer Solutions 


For the purpose of calibrating pH assemblies such 
as the hydrogen-calomel and the glass-calomel type, it is 
necessary to have on hand a number of salts of ade- 
quate purity from which buffer solutions of known pH 
can be prepared. 

In the symposium on pH sponsored in June 1946 by 
the American Society for Testing Materials in Buffalo, 
N. Y., George G. Manov presented details concerning 
the purification of potassium dihydrogen phosphate, 
disodium hydrogen phosphate (used together for the 
preparation of phosphate buffers), and borax (sodium 
tetraborate decahydrate). Each salt was purified by 
fractional recrystallization from water until it was evi- 
dent that no error greater than 0.002 pH unit could 
be ascribed to residual impurities in the finished prod- 
uct. These salts were recently made available for 
distribution as NBS Standard Samples, 186-I, 186-II, 
and 187, respectively. 

Analyses of commercial products were given show- 
ing the range of pH values for 0.1-m solutions of the 
ACS or reagent-grade chemicals. 

Cells without liquid junction were used to measure 
the electromotive force of hydrogen and silver-silver- 
chloride electrodes immersed in a solution of the 
buffer to which had been added a known amount of 
sodium chloride. The pH values of the buffer mix- 
tures were .calculated from the data. The assump- 
tions made in the method used at the Bureau in the 
calculation of pH were discussed, and a comparison 
was given of the pH values for the same buffers on the 
basis of cells with and without liquid junction. 

Buffers covering the pH range from 1 to 9 were 
suggested for use in the calibration of pH equipment, 
together with data regarding their stabilities in aque- 
ous solution over a long period of time. 
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Nickel Plating on Steel by 
Chemical Reduction 


Details of the method for nickel-plating steel without 
the use of an electric current, announced in the Tech- 
nical News Bulletin for June (page 46), will be pub- 
lished in the July Journal of Research (RP1725). Up 
to the present time, nickel coatings on steel have been 
obtained from aqueous solutions of nickel salts only by 
electrodeposition. This new process however, which 
was developed by Abner Brenner and Grace E. Riddell 
of the Bureau’s Electrochemistry Section, produces 
nickel deposits, of good quality, on steel without the use 
of an electric current. 

The deposition of nickel is brought about by chemical 
reduction of a nickel salt with hypophosphite in a hot 
ammoniacal solution. The reaction is catalytic and 
under the prescribed conditions of concentration and 
pH, no reduction occurs in the solution unless certain 
metals, such as steel or nickel, are introduced into the 
bath. The reduction then occurs only at the surface of 
the immersed metal with the production of a coating 
of nickel of 96 to 97 percent purity. 

One liter of a typical plating bath contains 30 grams 
of nickel chloride (NiCl,.6H.O) ; 10 grams of sodium 
hypophosphite; 50 grams of ammonium chloride; 100 
grams of sodium citrate; and ammonium hydroxide to 
givea pH of 8to9. The bath is operated at a tempera- 
ture of 90° C. About 0.00025 inch of nickel is de- 
posited per hour, and thick deposits can be built up by 
long immersion. Since the hypophosphite is decom- 
posed by the reaction, it must be replenished at in- 
tervals, 

The chemical reduction method of plating nickel on 
steel is too expensive to displace electrodeposition of 
nickel because of the cost of the hypophosphite. How- 
ever, it may find use in special applications, for example, 
plating small lots of steel parts which cannot be plated 
economically in a plating barrel. Since problems of 
current distribution are not involved in this process as 
in electroplating, it may be used for plating 
nickel in recesses that cannot be plated readily by 
electrodeposition. 


Density and Coefficient of 
Expansion of Lorol 
Mercaptan 


The density and thermal expansion of several 
samples of commercial Lorol mercaptan, which is used 
as a modifier in the production of synthetic rubber, 
have been determined by Mildred W. Jones and E. L. 
Peffer of the Bureau’s Capacity and Density Section. 
The results of this investigation have been submitted 


‘to the Office of Rubber Reserve, at whose request the 


work was undertaken. 
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The data are presented in tabular form giving the 
density at 25° C and 60° F, and the specific gravity 
at 60°/60° F of the samples investigated; the density 
at 10°, 20°, 25°, 30°, and 40° C of four samples with 
least-squares reduction to determine the coefficient of 
expansion; and the volume correction factor most ap- 
plicable for use in obtaining the volume occupied by 
commercial Lorol mercaptan at 60° F, from measure- 
ments of the volume at any temperature between 40° 
and 140° F. 

From an analysis of the data obtained the most rep- 
resentative values for the commercial Lorol mercaptan 
seem to be 





| Density, in g/ml] at— Weight in 
air at 60° F, 
lb/gal 


Specific gravity at 60°/60° F 
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0. 8416 | 0. 8484 | 0. 8492 | 0. 8490 zon | 
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Volume coefficient of expansion per degree F=0.000472. | 

These data are essential for exact measurements of 

volume of this chemical at the different temperatures 

encountered in shipping, transfer, and mixing 
operations. 


Mutarotation and Ring Struc- 
ture of Mannuronic Lactone 


In recent years sodium alginate, commonly called 
algin, has reached a position of considerable commer- 
cial importance as a thickening, emulsifying, and 
water-holding agent. For some purposes it is superior 
to gelatine, starch, and gums. Alginic acid appears 
to be composed of D-mannuronic acid residues linked 
in glycosidic combination. By hydrolysis of alginic 
acid, D-mannuronic acid is obtained in the form of a 
crystalline lactone. Heretofore the ring structure of 
mannuronic lactone has not been determined. 

In the Journal of Research for July (RP1727), 
Horace S. Isbell and Harriet L. Frush, of the 
Bureau’s Polarimetry Section, show that mannosac- 
charic dilactone of known structure is formed directly 
from mannuronic lactone, by oxidation with bromine. 
Hence the latter substance has a bicyclic structure con- 
sisting of a furanoid ring and a gamma lactone ring. 
When mannuronic lactone is dissolved in water it ex- 
hibits a rapid change in optical rotation followed by 
a slow change. The initial. rapid mutarotation re- 
action is shown to consist of a conversion of the beta 
furanose modification to an equilibrium mixture con- 
taining the alpha furanose and a detectable amount of 
the aldehyde modification. There is a small but meas- 
urable displacement of equilibrium with change in 
temperature. The mutarotation is exceptionally sensi- 
tive to basic catalysts, and for this reason the point of 
minimum rate lies in the acid region. 


Very few substances having the furanoid structure 
are known, and the characteristics of this substance 
are therefore of unusual interest to the carbohydrate 
chemist. 


Permeability of Brick-Mortar 
Assemblages 


Recent work on permeability of brick-mortar assem- 
blages was described in a paper presented by John W. 
McBurney at the June meeting of the American Society 
for Testing Materials. For the purpose of this investiga- 
tion, small panels, two-brick long by three-brick high, 
and one-brick (334 inches) in thickness were built. Ten 
different kinds of brick were used. The average initial 
rates of absorption of these bricks ranged from 0.5 to 
127 grams per minute, and the other properties, such as 
absorption, porosity, air permeability, and strength, 
also covered a considerable range. Mortars were of 
three types, corresponding to the A, B, and C classifica- 
tions of the American Standard Building Code Require- 
ments for Masonry. Good workmanship (all joints 
filled) was used throughout. In addition to the panels 
from these ten kinds of brick with three kinds of mortar, 
panels were built with the same kinds of brick wetted 
before laying with mortar A. 

Under the conditions of these tests, only panels built 
from bricks with initial rates of absorption (penetrabil- 
ities) of less than 10 grams per minute, and laid with 
mortar A, characteristically gave excellent results, i. e., 
no dampness or leakage up to 48 hours. All panels 
built from bricks with the higher initial rates of ab- 
sorption (26 to 127 grams per minute) characteristi- 
cally gave dampness or leakage (0 to over 5 liters per 
hour), irrespective of the mortar used. In general, the 
rate of leakage tended to increase with increase in in- 
itial rate of absorption of the bricks. 

Prewetting of bricks that had medium to high 
initial rates of absorption greatly improved results of 
the permeability tests in comparison with the same 
bricks laid dry and with mortar A used throughout. 

Comparisons of permeability results on panels re- 
tested after 1 and 21% years of exposure, with initial 
tests made at 35 days, indicate, in general, that leakage 
decreased. Exceptions were provided by panels built 
from certain high absorption and low strength bricks 
that tended to disintegrate on exposure outdoors. 
The bricks that performed poorly had saturation co- 
efficients exceeding 0.80. 

By means of permeability tests, using water solu- 
tions of dyes of contrasting colors applied for long 
and short times, the nature, extent,. and location of 
through channels in permeable masonry specimens can 
be observed when the specimens are dissected. For 
the panels so examined, the most probable location of 
a single through channel is at the interface between 
the mortar and cut surface of a half brick. 








The work was carried out by John W. McBurney, 
M. Arnold Copeland, and Russell H. Brink of the 


Masonry Construction Section. 


Durability and Void Charac- 
teristics of Concretes 
Containing Admixtures 


In 1938 an investigation was started at the Bureau 
to determine the effects produced in both plastic and 
hardened concrete by the presence of small amounts 
of organic materials of the air-entraining type. These 
were added to the cement clinker prior to grinding. At 
that time the beneficial effects of air entrainment on the 
workability of plastic concrete and durability of mature 
concrete were becoming recognized, but concepts con- 
cerning the optimum amount of air entrainment and the 
best methods of control of air-entrained concrete were 
not well formulated. Neither was there agreement on 
whether the increase in durability was the result of the 
particular admixture used or of the entrained air re- 
gardless of its source. 

In order to clarify some of these points, each of six 
different admixtures was interground in turn with two 
different clinkers, and two admixtures were added to 
ground plain cement at the time of mixing the concrete. 
Special properties of concrete made from these cements 
were studied by F. B. Hornibrook, Howard Freiberger, 
and Albert Litvin. In a report of this work, prepared 
for publication in the Proceedings of the American 
Society for Testing Materials, they show that the air 
contents of concretes made with the different cements 
varied over a wide range. The cement contents, flex- 
ural strength, and durability factors as determined in 
freezing and thawing tests, also varied over a wide 
range. In general, the durability factors increased with 
air content of the concrete, regardless of the air-entrain- 
ing agent. Amounts of air in excess of 6 to 8 percent 
tended to reduce the durability factor. 

The pore space in dried specimens was measured by 
an air-expansion volumenometer and was also calcu- 
lated from the amount of water absorption. In many 
cases a larger pore space was indicated by the vol- 
umenometer method than by the absorption method. 
The permeability of dried specimens to air was likewise 
measured, but no significant difference in air perme- 
ability was found between plain concretes and air-en- 
trained concretes. 


Appointments in Metallurgy 
Division 


Appointment of Dr. John G. Thompson as Chief 
of the Bureau’s Metallurgy Division was announced 
early in June, and at the same time William F. Roeser 
was designated Assistant Chief of the division, George 
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A. Ellinger Chief of the Optical Metallurgy Section, and 
Harold A. Cleaves Chief of the Chemical Metallurgy 
Section. Dr. Thompson, who has been connected with 
the Metallurgy Division since 1930, succeeds Henry S. 
Rawdon, whose retirement became effective last October 
(Technical News Bulletin No. 344, December 1945). 

Dr. Thompson organized and directed the investiga- 
tions at the Bureau on the metallurgy of uranium. He 
has been actively identified with studies of “pure iron”, 
special refractories for high-temperature metallurgical 
work, and effects of gases in metals. In 1938 he and his 
colleagues succeeded in producing very pure iron, 99.99 
percent, the highest purity ever attained. He was en- 
gaged at the Department of Agriculture from 1924 to 
1929 on metallurgical research and corrosion prob- 
lems in connection with the synthesis of ammonia. 
Dr. Thompson is coauthor with Harold E. Cleaves of 
the book, “The Metal—Iron”. His papers have ap- 
peared both in Bureau publications and technical 
journals in his specialized fields of work. 

William F. Roeser, since 1942 Chief of the Mechani- 
cal Metallurgy Section, has been identified with in- 
vestigations of prosthetic devices, including artificial 
limbs and materials for internal fixation of bones, in 
cooperation with the Office of the Surgeon General, 
U. S. Army. He has made studies of solders and 
soldered joints which assumed importance because of 
wartime tin shortages. Mr. Roeser was awarded the 
John A. Penton medal for the most valuable paper 
presented to the 1928 Convention of the American 
Foundrymen’s Association, on the subject “Tempera- 
ture Measurements of Molten Cast Iron”. He has also 
published other papers on pyrometric measurements. 

George A. Ellinger has specialized in cooperative 
work with the Navy Department on the development 
of welding processes and technique for the fabrication 
of ships and accessory equipment. He was awarded 
the Lincoln Gold Medal of the American Welding 
Society in 1941 for work on the tee-bend test to com- 
pare the welding quality of steels. He also developed, 
and was the first to use successfully, a lap-polishing 
method for preparation of metallographic specimens, 
using tin-lead for embedding the abrasive. 

Harold E. Cleaves has been closely identified with 
the Bureau’s work on the preparation and properties 
of “pure iron”. He is coauthor with Dr. J. G: Thomp- 
son of the book, “The Metal—Iron”, and is also author 
of a number of papers in the Bureau’s series of pub- 
lications. Since 1941, he has heen engaged in metal- 
lurgical studies of uranium. After several years with 
the National Bureau of Standards, from 1912 to 1916, 
he spent 14 years in conimercial metallurgical labora. 
tories, returning to the Bureau in 1930. 


Simplified Practice Recommen- 
dation for Bolts and Nuts 


A simplified list of stock production sizes for bolts 
and nuts has been established through Simplified Prac- 
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tice Recommendation R169-45, printed copies of 
which are now available. The recommendation 
covers square-head and hexagon-head machine bolts, 
square-neck carriage bolts, square-head lag bolts, 
square-neck step bolts, elevator bolts, and tire bolts. 
Regular, heavy, and light nuts, machine-screw and 
stove-bolt nuts, and milled studs are included. This 
is a revision of the original Simplified Practice Rec- 
ommendation R169, promulgated in 1937, and is con- 
fined to nominal sizes for stock production purposes. 
Technical standards covering precise details of dimen- 
sions, threads per inch, and the tolerances therefor 
are available in other publications. 

Copies of R169-45 may be obtained from the 
Superintendent of Documents, Government Printing 
Office, Washington 25, D. C., for 10 cents each. A 
discount of 25 percent is available on orders of 100 
or more copies. 


Commercial Standard for 
Cotton Fabric Tents, 
Tarpaulins, and Covers 


A voluntary commercial standard of the canvas goods 
trade, covering the marking of cotton fabric tents, tar- 
paulins, and covers, has just been released in printed 
form by the Bureau. Designated Commercial Standard 
CS28—46 and effective for new production from April 
15, 1946, it is a revision of an earlier edition issued in 
1932. 

An important feature of this revision, undertaken at 
the request of The National Canvas Goods Manufac- 
turers Association, Inc., is the provision for marking 
tents, tarpaulins, and covers with the finished size at 
the time of completion of manufacture, as well as the 
cut size. This is designed to eliminate confusion re- 
sulting from the practice of designating the size of an 
article without stating whether it is “cut size” or fin- 
ished size. 

The standard further provides nationally recognized 
methods of marking a cotton fabric tent, tarpaulin, or 
cover as to the weight of the fabric and the type of 
fabric, together with a statement that canvas products 
are subject to shrinkage due to variable climatic condi- 
tions. It includes nomenclature, definitions, and con- 
version tables setting forth the weight to be marked on 
the fabric as computed from the mill designations. 
The wording of a statement to be used in guaranteeing 
compliance with the standard, a brief history of the 
project, and a list of acceptors are also given. In order 
to keep the standard abreast of progress a representa- 
tive committee of producers, distributors, and users has 
been set up to care for revisions. The personnel of this 
committee is listed in the pamphlet. 


Copies of CS28—46 may be obtained from the Super- 
intendent of Documents, Government Printing Office, 
Washington 25, D. C., at 5 cents each. 


Additional Types of Hack-Saw 
Blades Listed in R90—46 


Schedules of stock sizes for coarse-tooth and broach 
blades are listed for the first time in the third revision 
of the simplified practice recommendation for hack- 
saw blades, R90—46, recently released by the Bureau. 
In addition to these types of blades, this revision retains 
all the types covered in the latest previous edition, 
R90-36, although designating them by different type 
names. Other information not heretofore given, cov- 
ering definitions of types and general provisions re- 
lating to spacing and set of teeth, has also been 
included in the revised recommendation. 

Printed copies of R90-46 may be obtained from the 
Superintendent of Documents, Government Printing 


Office, Washington 25, D. C., at 10 cents each. 


New and Revised Publications Issued 
During June 1946 


JourNAL oF ReEsEARCH * 


Journal of Research of the National Bureau of Standards, 
volume 36, number 4, April 1946 (RP 1705 to RP 1711, 
inclusive). Price 30 cents. Annual subscription, 12 issues, 
$3.50. 

COMMERCIAL STANDARD * 


CS28-46. Cotton fabric tents, tarpaulins, and covers. (Super- 
sedes CS28-32). Price 5 cents. 


Stmp.iFiep Practice RECOMMENDATIONS * 


R90-46. Hack-saw blades (Supersedes R90-36). Price 10 
cents. 

R169-45. Bolts and nuts (Stock-production sizes) (Super- 
sedes R169-37). Price 10 cents. 

R215-46. Luggage. Price 5 cents. 

R217-46. Copper water tube and copper and brass pipe. 
Price 5 cents. 


TecunicaL News BULLETIN * 


Technical News Bulletin 350, June 1946. Price 5 cents. 
Annual Subscription, 50 cents. 


Mimeographed Material 


Weights and Measures News Letter No. 42, issued by the 
National Bureau of Standards in cooperation with the Na- 
tional Conference of Weights and Measures, (March-June 
1946). (National Bureau of Standards, Washington 25, 
D. C.). Available without charge from the Bureau. 


1Send orders for publications under this heading only to the Super- 
intendent of Documents, Government Printing Office, Washington 25, D. C. 
Subscription to Technical News Bulletin, 50 cents per year; Journal of 
Research, $3.50 per year (to addresses in the United States and its posses- 
sions and to countries extending the franking privilege); other countries, 
70 cents and $4.50, respectively. 








Recent Articles by Members of the Bureau’s 
Staff Published in Outside Journals” 


Electronic timer. J. K. Taylor and J. G. Reid, Jr. Industrial 
and Engineering Chemistry, Analytical Edition (1155 16th 
St., N. W., Washington 6, D.C.) 18, 79 (1946). 


A glossmeter for smoothness comparisons of machine-finished 
surfaces. Richard S. Hunter. J. Optical Society of America 
(American Institute of Physics, 57 East 55th St., New York 
22, N. Y.) 36, 178 (March 1946). 


Spectrophotometric and colorimetric determination of the colors 
of the TCCA standard color cards. Genevieve Reimann, 


2 These publications are not obtainable from the Government. Requests 
should be sent direct to the publishers. 
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Deane B. Judd, and Harry J. Keegan. J. Optical Society of 
America 36, 128 (March 1946). 


Importance of standards in the apparel industry. L. R. Gilbert. 
Annual Yearbook of Knitted Outerwear Times (386 Fourth 
Ave., New York, N. Y.) 14, 43 (1946). 


Improving peacetime packages. B. W. Scribner. Domestic 
Commerce (Department of Commerce, Washington 25, D. C.) 
34, No. 6, 14 (June 1946). (Available from Superintendent 
of Documents, Government Printing Office, Washington 25, 
D. C. at 10 cents each.) 


Standards for caseliners. B. W. Scribner and E. Abrams. 
Modern Packaging. (Breskin Publishing Corporation, 122 
E. 42d St., New York, N. Y.) 19, No. 8, 161 (April 1946) and 
19, No. 9, 150 (May 1946). 
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